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rom 1971 through mid-2007, the nominal national sales price 
of housing grew almost eightfold. controlling for inflation, this 
represented a near doubling in the relative price of housing. The 
retrenchment in prices that began in 2007 has so far remained small 
compared to the earlier increase.
As house prices climbed, many people complained that housing 
had become unaffordable to middle-income Americans. As early as 
1998, newspapers warned that homeownership was becoming a heavy 
financial burden. As sales price rises accelerated in 2003 and crested in 
2006, homeownership was increasingly portrayed as the “unattainable” 
American dream (Strickand; Fogarty; Simon; Fessenden; Scott and Ar-
chibold). 
notwithstanding  such  concerns,  homeownership  actually  rose 
strongly beginning in the mid-1990s and in 2004 attained its highest 
level ever. The more recent surge in foreclosures suggests many house-
holds indeed purchased homes they could not afford. Still, this does 
not necessarily imply that housing in general has become unaffordable 
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to middle-income households. instead, it may be that many defaults 
resulted from specific households purchasing specific houses whose loca-
tion, size, and other attributes made their sales price too high relative to 
the purchasers’ financial resources.
This article seeks to answer the question of whether homeowner-
ship has indeed become less affordable to middle-income Americans. 
Assessing affordability is difficult because the “affordability” of housing 
is a vague concept, both from theoretical and measurement points of 
view. Theoretically, it is not clear how to compare the financial obliga-
tions of ownership with household financial resources. more practically, 
it is unclear how to measure “middle income” resources and the finan-
cial obligations associated with owning a representative house. 
in terms of theory, a common affordability comparison of obliga-
tions and income is to divide the former by the latter. The resulting 
ratio gives the housing expenditure share of income. intuitively, ratio 
affordability captures what share of the “pie” housing obligations con-
stitute. A problem with the expenditure share concept of affordability is 
that it cannot determine whether changes in income and homeowner-
ship obligations make people better or worse off. 
An alternative affordability comparison subtracts obligations from 
income. The resulting residual income concept of homeownership af-
fordability is preferable because it correctly reflects changes in household 
welfare as income and homeownership obligations change. intuitively, re-
sidual income affordability captures how much of a “pie” that changes size 
is left over after meeting the financial obligations of homeownership.
in terms of results, the estimated housing share of expenditures in-
creased significantly between 1971 and 2007, implying a decrease in 
affordability by the ratio concept. However, the absolute dollar increase 
in representative homeownership obligations was smaller than the ab-
solute dollar increase in representative household income. Hence the 
residual income concept of affordability improved. why, then, have 
there been so many concerns on the affordability of homeownership? 
one possible explanation is that the growth of residual income from 
1971 to 2007 was considerably slower than residual income growth 
during the 1950s and 1960s. Another possible explanation is that the 
increase in residual income from 1971 to 2007 depended in part on a 
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tinued to participate at their 1971 rate, residual income would likely 
have decreased. 
The first section of this article describes some important consider-
ations in measuring affordability, such as what it means to be “middle 
income” and what constitutes a “representative house.” The second 
section examines the historical behavior of the two main components 
of affordability: household income and the required payments associ-
ated with homeownership. The third section compares income with 
required payments using the preferred measure of affordability as well 
as an alternative one. The fourth section discusses in more depth some 
reasons why perceptions of affordability may have decreased.
I.  ConsIDeratIons for measUrIng afforDaBIlIty
Assessing the affordability of housing to middle-income households 
requires addressing several important issues. one is defining a middle-
income household. Another is specifying the quality of a representative 
house whose affordability is to be measured. A third is specifying how 
to compare household financial resources with the required payments 
of homeownership. There are no “right” choices to these requirements. 
But understanding what a particular measure of affordability is captur-
ing is critical to understanding affordability.
in this assessment, “middle income” is represented by the median 
income in each year among households headed by a married couple. A 
married-couple household can divide this income among purchasing 
housing, purchasing nonhousing goods and services, and saving. For 
determining taxes, this representative married couple is further assumed 
to have two children.
representing middle income by the median income of a married-
couple family is just one of many possibilities. Alternatively, one might 
prefer some other percentile in the income distribution. Households 
with 40th-percentile income and those with 60th-percentile income are 
also typically thought of as middle income. Similarly, middle income 
might be represented by the income of some other household type. For 
example, it might be measured by the median income of all households 
rather than by that of just married-couple households. 
The choice of a representative middle-income household signifi-
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from  higher  in  the  income  distribution  experienced  above-average 
financial resource growth from 1971 to 2007. in contrast, the rising 
share of households with just a single adult member caused income 
growth among all households to trail income growth among married-
couple households. 
The choice of a representative house also significantly affects the 
evolution of affordability. Houses differ from each other in many ways, 
including location, size, and amenities. A house’s numerous specific 
attributes are said to determine its “quality.” measuring affordability 
requires specifying the quality level of the house used to determine the 
required payments associated with homeownership. A higher quality 
implies higher payments and in turn lower affordability. 
measuring housing quality is difficult, mainly because many house 
attributes are not easily quantifiable. even if they were, it would be 
unclear how to weight a house’s numerous attributes to come to a sum-
mary numerical quality level. rather than trying to observe quality di-
rectly, economic theory suggests that, at a given point in time, quality 
and selling price should be closely linked. Specifically, a house that sells 
for more than another house at a given point in time can be inferred 
to have higher quality.1 For this interpretation to make sense, “quality” 
must encompass literally all house attributes, including location. in this 
article, quality is indeed assumed to increase with a house’s sales price. 
more specifically, a representative quality level for measuring afford-
ability is taken as the quality level that corresponds to a median-priced 
single-family home in 2006. A “constant-quality house price index” can 
then price such a 2006 median-quality house back to 1971.2 in other 
words, an estimate of the rate of price growth for houses whose quality 
remains unchanged in turn estimates the price at which the representa-
tive-quality house would have sold in each year.
in contrast to the constant-quality assumption, average house qual-
ity has greatly increased over time. For example, the median square 
footage of a newly constructed single-family home rose 60 percent from 
1971 to 2006 (national Association of Homebuilders). This increase in 
quality has contributed to rising house prices. Statistically holding qual-
ity constant prevents the trend toward larger and otherwise nicer houses 
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A final consideration in measuring affordability is choosing how to 
compare the required payments of ownership with financial resources. 
one commonly used measure of affordability is the ratio of required 
payments to income. The ratio comparison gives the share of annual 
resources devoted to housing. it serves as an intuitive benchmark to 
assess affordability. An increase in the ratio indicates that house pay-
ments are growing faster than income, suggesting that affordability has 
declined. An important drawback of the ratio measure is that it can give 
a misleading measure about household welfare—that is, whether house-
holds benefit from given changes in income and homeownership finan-
cial obligations. obligations may grow in percentage terms more than 
income, thereby causing ratio affordability to deteriorate. But because 
income exceeds obligations, the absolute dollar increase in the former 
may exceed the absolute dollar increase in the latter. if so, households 
can continue to consume the same quality of housing while increasing 
purchases of nonhousing goods and services. Hence, household welfare 
has clearly improved. essentially, the larger share of the “pie” going to 
housing may be dominated by enlargement of the pie.
An alternative measure of affordability is the arithmetic difference 
between income and required payments. This measure shows how 
much income households have left over after they purchase a represen-
tative, constant quality of housing. This residual income can be used 
to purchase nonhousing goods and services or to save for the future. 
Unlike the ratio measure, residual income correctly reflects household 
welfare. if residual income affordability is higher in one year compared 
to another, household welfare has improved.3
The choices of a representative household, a representative house, 
and a means of comparing income with required housing payments 
together provide a framework for measuring the affordability of hous-
ing over time. The next section shows the specific calculations of the 
representative household’s income and the representative house’s re-
quired payments. The following section then shows the comparison of 
the two over time.
II.   the Components of afforDaBIlIty
The affordability of homeownership depends both on financial 
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wages, how many hours household members work, and taxes. required 
payments depend on house prices, interest rates, tax incentives, and the 
quality of the house being purchased. 
Financial resources
in a most general sense, a household’s financial resources can be 
represented by the following equation:
Current and expected future income + savings and investments 
–current and expected future tax liabilities–current debts
in practice, future income is hard to predict, and household savings 
and debts are poorly measured by researchers. Hence a household’s cur-
rent income is typically used as a proxy for its resources. 
“middle income,” as measured by the median income of various 
household types, has fluctuated widely since the early 1970s (chart 1). 
The median after-tax real income of a household headed by a married 
couple fell from a peak of $44,000 in 1978 to $37,000 during the 1982 
recession and then climbed slowly to $55,000 in 2007.4 For the entire 
1971-2007 period, median after–tax real income for married-couple 
households grew 0.8 percent annually. compared with the experience 
of the 1950s and 1960s, such growth was relatively modest. 
The  growth  of  the  median  income  among  all  married-couple 
households may overstate the growth of the median income among 
only young married-couple households, which is when many couples 
seek to purchase their first house. The aging of the baby boom meant 
that the average age of married couples significantly increased between 
the early 1970s and mid-2000s. The typical increase of income with 
age most likely accounts for some portion of the rise in the median 
income of married-couple households.
The income of younger family households, those headed by some-
one aged 35 to 44, grew slower than that of married-couple families 
(chart 1). Between 1971 and 2007, median after-tax income of these 
younger households grew by an average of 0.4 percentage point per year, 
just half the rate for married-couple households. However, the younger 
household rate may understate middle-income growth because there 
was a big increase in single-parent family households between 1971 
and 2007, which tends to depress growth. Thus for younger, married-Economic REviEw • FouRth quaRtER 2008  71
couple households, median income probably grew by somewhere be-
tween 0.4 and 0.8 percentage point per year. The remainder of this ar-
ticle will use the higher growth rate, while discussing the implications 
for affordability if middle-income growth were slower.5
The slow income growth since 1971 follows from several impor-
tant trends. one was that average real wages for men held fairly steady. 
Another was that real wages for women rose moderately. A third was 
that labor force participation by women climbed sharply, from 50 per-
cent in 1971 to 75 percent in 2005. The combination of these three 
trends caused overall real wages to remain approximately constant: The 
increase in women’s wages was offset by the increase in women’s par-
ticipation. The offset occurred because women were typically paid less 
than men, so that an increase in their participation lowered combined-
gender average wages. notwithstanding the constancy of average real 
wages, the increase in married women’s participation boosted average 
household income.6
whether the rise in married women’s labor force participation 
should be interpreted as increasing the affordability of housing de-
pends on the reason for this increase. on the one hand, the increased 
participation might actually have been the response to decreased af-
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increasingly difficult, more household members might have been forced 
to look for paid work. if so, it would be misleading to say that women’s 
participation improved affordability. on the other hand, the increase 
in women’s participation was also the result of some more positive forc-
es. one such force was the spread of labor-saving home technologies. 
washing machines, vacuum cleaners, microwave ovens, and prepared 
foods collectively freed women to engage in activities outside the home 
(Greenwood, Seshadri and Yorukoglu).7 A second force was the com-
bination of increasing educational opportunities, decreasing workplace 
discrimination, and changing social attitudes (costa). A third positive 
force was the increased view by many women of work as a source of 
fulfillment (Goldin). To the extent these latter, positive forces were the 
source of the increase in women’s participation, the associated earnings 
did indeed help to make housing more affordable.8
in this article, no distinction is made as to source of income. Hence 
increases in participation are implicitly interpreted as increasing afford-
ability. To the extent that it was an increasing financial challenge of 
homeownership that caused women to increasingly seek out work, af-
fordability will be overstated.  
A different trend contributing to the path of after-tax income was 
a rising and then falling tax burden. For a family with two children 
and the median pre-tax income of married couples, the estimated av-
erage tax burden from federal and state income and payroll taxes was 
19 percent of income in 1971. it rose to 30 percent in the early and 
mid-1980s and then gradually fell to 24 percent in 2007.9 over the 
entire 36-year period, changes in taxes dampened average after-tax real 
income growth for this representative family by about 0.2 percentage 
points per year.10 
The required payments associated with homeownership
House prices are the most visible determinant of required house 
payments. other important determinants of payments include mort-
gage interest rates; federal, state, and local taxes; insurance; and main-
tenance expenses. 
House prices. From 1971 to 2007, U.S. real house prices grew by an 
annual average rate of 1.7 percent (chart 2, both lines). The constant-
quality house price index (HPi) on which this is based estimates the 
growth rate of prices but not their level.11 But the level of prices is criti-Economic REviEw • FouRth quaRtER 2008  73
cal for determining affordability. Fortunately, constant-quality price 
indexes are estimated in such a way that they apply to all quality levels. 
Hence a representative price can be chosen in a specific year, and then 
the house quality to which that price corresponds can be priced by the 
HPi in other years.
The quality of the representative house being priced over time is 
assumed in all years to be the quality of the median-priced house in 
2006. Because economic theory implies that at a given point in time, 
house quality increases with house price, the median-priced house in 
2006 will also have the median quality in that year. moreover, the me-
dian-priced, median-quality house should be approximately what the 
median-income household wishes to purchase.12 in 2007 dollars, the 
price of a representative 2006 house increased from $107,000 in 1971 
to $199,000 in 2007 (chart 2, top line).
The choice of 2006 as the year to use for median quality is arbi-
trary. For measuring the change in affordability over time, a quality 
level more representative of an earlier time period also works.13 For ex-
ample, houses could alternatively be priced at a quality level more rep-
resentative of 1970. The house quality level chosen by a representative 
household in the early 1970s was substantially lower than the quality   
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with constant quality corresponding to the median price in 1970 appreci-
ated from $84,000 in 1971 to $156,000 in 2007 (2007 dollars; chart 2, 
bottom line). in pricing a representative house, holding constant the level 
of quality over time is more important than the specific level of quality.
Because the 2006-quality and 1970-quality price series are calculat-
ed with the same HPi, both are characterized by the same growth rate. 
From 1970 to 2006, real price growth averaged 1.7 percent per year. if 
instead quality were not held constant but assumed to be the median 
for each year in that year, the price of housing would have risen from 
the bottom left of the lower line in chart 2 to the top right of the top 
line. with quality thus allowed to increase, real growth in the price of 
housing would seem to have averaged 2.4 percent per year. in fact, the 
increase in quality accounted for almost one-third of this apparent rise.
Payments associated with borrowing. Several factors combine with 
house sales prices to determine the required payments associated with 
homeownership. A major reason for this joint determination is that 
houses are almost always purchased with borrowed money. A first im-
plication is that owners often need to save up for a downpayment. 
research  on  home  purchases  in  massachusetts  shows  a  decline  in 
households’ net deposits from a median of 20 percent of house value 
in 1990 to a median of 10 percent of house value in 2007 (Foote,   
Gerardi,  Goette,  and  willen).14  numerous  anecdotes  suggest  this   
reduction in required deposits has been replicated nationally. Saving for 
a downpayment has thus become less of a hurdle to homeownership, 
thereby improving affordability. while this downpayment component 
of homeownership affordability is extremely important, it will not be 
addressed further in this article. The main reasons are the lack of his-
torical data and the difficulty of quantifying the hurdle represented by 
saving for a downpayment.15 
A second implication of borrowing to purchase homes is that the 
mortgage component of required payments is highly sensitive to in-
terest rates. nominal interest rates on a fixed 30-year mortgage have 
varied widely since the early 1970s (chart 3). most noticeably, they 
spiked to extreme highs in the early and mid-1980s. This spike made 
mortgage payments especially high. From the late 1980s through 2003, 
nominal fixed interest rates continually fell, thereby helping to lower 
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 mortgage payments are determined jointly by the price of a newly 
purchased home and by the mortgage interest rate when that purchase 
took place. For a 2006-quality house newly purchased in each year, 
the spike in interest rates caused the combined monthly principal and 
interest payments to more than double from 1971 to 1981 (chart 4, 
black line).17 Thereafter, real mortgage payments almost halved as inter-
est rates retreated. Beginning in the late 1990s, real mortgage payments 
began rising once again as a strongly rising purchase price dominated 
moderately falling interest rates. even so, real mortgage payments in 
2007 remained well below their early 1980s peak.
The inclusion of mortgage principal payments distinguishes re-
quired homeownership payments from homeownership costs. Principal 
payments are a transfer rather than a cost because they build homeown-
er’s equity. The rationale for including monthly mortgage payments in 
determining affordability is that on a month-to-month basis, they can 
significantly contribute to the financial challenge of homeownership. 
Homeowners typically do not have the choice to skip their principal 
payment. Doing so subjects them to the risk of foreclosure. The quan-
titative implication of instead excluding principal payments is minor. 
Chart 3
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The reason is that principal payments are relatively small compared to 
interest payments during the first year of a 30-year mortgage, which is 
the basis for the calculations used in this article.18
other required payments and offsets. Total required homeowner-
ship payments include several important components in addition to 
mortgage payments. These are real estate taxes, required maintenance 
expenses, and homeowner’s insurance.19 Total payments also include an 
offset, which is the tax saving homeowners receive from deducting their 
mortgage interest payments when determining their federal taxes. This 
tax savings, which can be substantial, functions essentially as a rebate 
on homeowners’ mortgage interest payments. For this reason the tax 
savings is treated as lowering required payments rather than increasing 
post-tax income.20 The resulting formula for required homeownership 
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Total required payments moved closely with mortgage payments 
during the 1970s and early 1980s (chart 4, blue line). Thereafter, total 
required payments moved moderately above mortgage payments. 
The mid-1980s divergence between total homeownership required 
payments and mortgage payments reflects a decrease of the tax savings 
from homeownership beginning in 1987. The Tax reform Act of 1986 
(TrA) reduced the tax savings from homeownership by significantly 
increasing the standard deduction, thereby boosting after-tax income 
for non-itemizers (mostly non-homeowners). For a given pre-tax in-
come, the tax savings from homeownership can be calculated as after-
tax income from itemizing minus after-tax income from taking the 
standard deduction. The rise in standard-deduction after-tax income, 
holding pre-tax income constant, thus caused the homeownership tax 
savings to fall. The tax savings from homeownership was further eroded 
by stricter limits on the expenses that could be deducted on itemized 
returns (Follain and ling).21
THe USer coST oF HomeownerSHiP
An  alternative  measure  of  the  financial  challenge 
posed  by  homeownership  considers  the  hypothetical 
effect on a household’s assets from purchasing a house 
on December 31, holding it for exactly a year, and then 
selling it. How much lower would a household’s assets 
be compared to not having purchased any housing? This 
“average user cost” measure differs from required hom-
eownership payments in three ways. First, it considers 
mortgage payments to be a form of savings rather than 
a cost. This makes sense because principal payments in-
crease household assets. Second, user cost considers the 
foregone interest income on homeowners’ equity to be 
a cost. if the deposit on a house had been invested in-
stead, the interest would have increased household as-
sets. Third, user cost considers any price appreciation 
of the house to be an offset against other costs. After all, 78  FEDERAl RESERVE BANK oF KANSAS CITy
rising house prices have dramatically increased the assets 








































































The calculation does not take into account consider-
ations such as moving costs because the concept of pur-
chasing a house for a year is just an accounting device 
and should not be interpreted literally. User cost thus 
does not contradict the fact that most homeowners will 
stay in their house for many years. on the contrary, it 
can measure the cost for each of those years.
The  average  user  cost  of  homeownership  swung 
widely  between  1971  and  2007  (chart  B1).  Similar 
to required payments, the average-user-cost measure is 
characterized by a spike in the early 1980s. otherwise, it 
is dominated by its price appreciation component. Thus, 
during both the early and late 1970s, when nominal 
house price appreciation was high, user costs were low 
and even negative. A negative user cost simply indicated 
that a year’s house price appreciation exceeded the sum 
of all other net costs. A similarly negative average user 
cost followed from the rapid appreciation of housing 
prices from 2002 to 2005. more recently, the leveling off 
and then decline of house prices have driven average user 
costs to historic highs.
A potential weakness of the average-user-cost mea-
sure is its high sensitivity to price appreciation. it may 
be true that someone with large financial resources can 
buy a home, live in it for several years, and then sell it 
at an increase in price that essentially covers all accu-
mulated  housing-related  expenses  since  the  purchase. 
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preciation does not occur. in other words, the user costs 
shown in the figure are ex-post measures rather than ex-
ante ones. even if the price appreciation were known 
with certainty, ownership requires substantial financial 
resources to cover expenses and mortgage payments. An 
alternative average-user-cost measure that excludes the 
appreciation component looks very similar to required 
payments measure shown in chart 4. 
Chart B1
AverAGe USer coST oF HomeownerSHiP  
married-couple family with median income purchasing a 
2006-quality house     
Sources: U.S. census Bureau, Freddie mac, Bureau of labor Statistics, nBer TaxSim,
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The total required payments associated with homeownership stood 
near a historic high in 2007. But this did not necessarily imply that 
housing had become less affordable. To judge affordability requires 
comparing the high payments with household resources.22
III.  measUrIng afforDaBIlIty 
As discussed briefly in the first section, the affordability of homeown-
ership can be measured by comparing resources with required payments 
in two alternative ways. ratio affordability is calculated by dividing pay-
ments by resources. it highlights the relative rates at which resources and 
payments have grown. Between 1971 and 2007, the share of income 
required to make payments on a representative house rose significantly 
and so ratio affordability declined. But ratio affordability poorly reflects 
household welfare. residual income, which measures affordability as the 
difference between resources and payments, correctly reflects household 
welfare. Between 1971 and 2007, residual income affordability moder-
ately increased. This suggests that a representative household purchasing 
a representative house was better off in 2007 than in 1971.
Ratio affordability
The ratio of required homeownership payments to after-tax in-
come suggests that while housing in 2007 was significantly less af-
fordable than in 1971, it nevertheless remained relatively affordable 
by recent historical standards (chart 5). The payments portion of the 
affordability ratio is just the total required homeownership payments 
measure shown in chart 4. The resources portion is after-tax income 
for a married-couple family that takes the standard deduction, which 
is shown in chart 1.
The ratio of payments to income suggests that housing was espe-
cially affordable in 1971. A married-couple family with two children 
could support the purchase of a 2006-quality house with just 22 per-
cent of their after-tax income. This low homeownership expenditure 
share was notwithstanding the purchase of a house that was consider-
ably above average quality in 1971. Then, as interest rates soared dur-
ing the early 1980s, the required house expenditure share soared as 
well. in 1981, the affordability ratio reached 43 percent. Almost cer-
tainly, a 2006-quality house was out of reach for the median income 
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improved as interest rates and the required payments associated with 
homeownership fell. Beginning in the mid-1990s, rising after-tax in-
come kept the affordability ratio relatively moderate even as required 
homeownership payments were steadily rising. As a result, the 30 per-
cent ratio of net ownership payments to after-tax income in 2007 was 
below what prevailed during most of the 1980s.23 
The decrease in housing-expenditure-share affordability from 1971 
to 2007 does not necessarily imply that households were worse off in 
2007 than in 1971. even though the annual required payments associ-
ated with owning a constant 2006-quality house rose from 22 percent of 
income to 30 percent of income, the actual income left over after paying 
for housing was higher in 2007 than in 1971. more generally, it is not 
clear what the ratio of payments to income implies in terms of the ability 
to support the financial requirements of homeownership. The share of 
income that a household can devote to housing, without causing seri-
ous hardship in purchasing other necessities, itself depends on income. 
A household that earns millions of dollars a year can devote nearly all 
of this to housing without experiencing hardship. conversely, someone 
chart 5
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with close to zero income will probably experience hardship even spend-
ing nothing on housing. An alternative measure of affordability, residual 
income, better describes the ability to support required homeownership 
payments while also accurately reflecting household welfare. 
Residual income affordability
The residual-income approach to affordability focuses on the re-
sources households have left over after purchasing housing. These left-
over resources can be used to purchase nonhousing goods and services 
and to save. This comparison between required payments and resources 
is calculated simply by subtracting payments from after-tax income, 
rather by than dividing the former by the latter.
From 1971 to 2007, residual income for a married-couple family 
purchasing a 2006-quality home first fell steadily and then rose steadily 
(chart 6). The fall brought real residual income down from $32,000 
in 1971 to $22,000 in 1981. The long rise saw residual income attain 
$38,000 in 2007. on net, real residual income increased $6,000 from 
1971 to 2007. This is an improvement in affordability of 18 percent, or 
a 0.5 percent rise per year. in other words, a married-couple family with 
median income that had just purchased a 2006-quality home could 
additionally purchase 18 percent more nonhousing goods and services 
in 2007 than in 1971. Such a family was thus considerably better off 
in 2007.24
residual-income affordability needs to be interpreted carefully. As a 
cash-flow measure, it captures the month-to-month financial challenge 
of homeownership. A first important caveat, discussed above, is that 
residual-income affordability does not capture the substantial, though 
decreasing over time, financial challenge that owners face in saving a 
downpayment. A second caveat, also discussed above, is that residual 
income as calculated in this article treats mortgage principal payments 
as decreasing affordability even though they are a form of savings that 
builds owner equity. 
The increasing affordability of housing as measured by residual in-
come stands in sharp contrast to the many complaints of decreasing Economic REviEw • FouRth quaRtER 2008  83
Chart 6
reSiDUAl AFTer-TAx income AFTer ToTAl reqUireD 
PAYmenTS     
married-couple family with median income purchasing a 2006-
quality house    
Sources: U.S. census Bureau, Freddie mac, Bureau of labor Statistics, nBer TaxSim















THe AFForDABiliTY oF renTinG
Homeownership is often equated with the American dream. 
But for many households, renting may make more sense. For such 
households, residual income affordability has improved slightly 
faster than the residual income of homeowners.
Households that rent tend to have fewer members and less 
income than households that own their homes. Hence the rep-
resentative household for determining affordability is assumed to 
have lower-middle income. Specifically, the representative middle-
income household is assumed to have the 40th-percentile income 
among all households (instead of among married-couple house-
holds). Such a household had after-tax income approximately 60 
percent that of a married-couple household in 2007. This repre-
sentative middle-income household also experienced slower after-
tax real income growth than was experienced by married-couple 84  FEDERAl RESERVE BANK oF KANSAS CITy
households: an average of 0.5 percent per year from 1971 to 2007 
rather than 0.8 percent.
The faster growth in residual income for the representative renter 
household derives entirely from slower growth in required payments. 
real rent growth from 1971 to 2007 averaged 0.4 percent per year, 
far below the 1.8 percent average rate of increase of required hom-
eownership payments.
The slow growth of renter income combined with slow growth 
in rental payments resulted in average real residual income growth 
of 0.6 percent from 1971 to 2006, which compares to average own-
ership real residual income growth of 0.5 percent (chart B2).
in contrast to the experience of the representative middle-
income renter, rental affordability for many low- and very-low-
income  households  has  been  declining.  The  lower  a  house-
hold’s income, the lower the quality of the housing unit it can 
afford  to  rent.  “low  quality”  here  need  not  imply  unsafe  or   
unlivable. rather, it might mean smaller, older, and in a less con-
Chart B2   
reSiDUAl AFTer-TAx reAl income AFTer AnnUAl 
HoUSe renT 
For household with 40th-percentile income renting a 2006-quality unit 
Sources: U.S. census Bureau, Bureau of labor Statistics, Bureau of economic Analysis, nBer 
TaxSim
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venient location. research suggests that these units have become 
increasingly scarce due both to the deterioration of urban neigh-
borhoods that caused the quality of units there to become unac-
ceptably low as well as to the gentrification of other neighborhoods 
that caused quality to become unaffordably high. considerable re-
cent research documents the severe burden renting suitable hous-
ing presents to many low-income American households (Gyourko 
and Tracy; quigley and raphael; Fisher, Pollakowski, and zabel). 
affordability described in the introduction. The next section discusses 
some possible explanations for the dichotomy. 
Iv.   Why  Is  homeoWnershIp  perCeIveD  as   
UnafforDaBle?
The residual income of a married-couple household purchasing a 
2006-quality house grew at a moderate rate from 1971 to 2006. This 
implies that the welfare of such a household improved as well. why 
then have so many expressed concern that housing continues to be-
come ever more unaffordable? A number of causes are possible. Some 
concern measurement issues, while others concern the divergence of 
actual economic performance from previous expectations.
Measurement explanations for perceived unaffordability
measurement explanations for perceived unaffordability are char-
acterized by the contention that the improvement in affordability de-
scribed above is in some way incorrectly calculated.
How to compare income and payments. A first measurement issue 
affecting perceptions of the financial challenge of homeownership is 
whether to measure affordability by the ratio formula or the residual 
one. measured as a ratio, affordability in 2007 was much worse than in 
1971 and had also deteriorated moderately between 2003 and 2006.25 
As argued above, however, households were actually better off with 
the combination of average income and homeownership payments 
that prevailed in 2007. complaints that homeownership was impov-86  FEDERAl RESERVE BANK oF KANSAS CITy
erishing households may have arisen from the mistaken belief that the 
increasing ratio of house payments to income implied that households 
were becoming worse off. 
Choices of representative household and house. A second measure-
ment issue affecting the judgment of affordability concerns the choices 
of the representative household and house. The calculation of residual 
income can be very sensitive to such choices. As described in section 2, 
a family household headed by someone 35 to 44 years old experienced 
real residual income growth of just 0.1 percent per year from 1971 
to 2007 rather than the 0.5 percent rate experienced by a married-
couple family. other household types may have seen residual afford-
ability decline over time. Similarly, the price of many constant-quality 
houses may have risen faster than the nationally representative rate. in 
particular, house price growth was probably sufficiently steep in some 
metropolitan areas to cause significant declines in residual-income af-
fordability.26 
outcomes versus expectations
A different set of explanations for perceived low affordability fo-
cuses on expectations. Households’ sense of well-being may depend in 
part on their comparison between actual and expected circumstances. 
Slower residual income growth. while it is true that residual income 
grew between 1971 and 2007, the rate at which it did so was consid-
erably slower than during the 1950s and 1960s. An expectation that 
income would continue to grow at 3 percent per year surely led to 
disappointment when it actually grew at less than 1 percent per year.27 
Some of this disappointment would probably be directed toward any 
rise in homeownership payments since they typically constituted the 
largest category of household expenditures.28
Increasing average house quality. expectations also shape the qual-
ity of house in which people choose to live. Affordability, as calculated 
above, holds house quality constant over time. Doing so focuses the 
analysis of affordability on changes in income and in required hom-
eownership payments rather than on changes in the nature of hous-
ing. But, in reality, numerous households were not content to remain 
in a constant-quality house. instead, many upgraded to higher-quality 
houses, either by renovation or by moving. many other households Economic REviEw • FouRth quaRtER 2008  87
probably wished to do the same. Thus the financial challenge of pur-
chasing the desired level of housing may have increased by more than is 
suggested by the residual income measure of affordability.29 
Increased workforce participation. Still another set of expectations 
shaping  the  perceived  affordability  of  housing  concerns  the  rise  in 
workforce participation by married women. increasing paid work by 
women has been an important contributor to household income, es-
pecially for the married-couple representative household. For married-
couple households that desired to keep their labor force participation 
at some initial level, the representative income time path used in the 
affordability calculations above overstates growth. Hence the increase 
in residual income overstates the change in affordability, which very 
well may have been negative. The justification for letting the increase 
in married women’s workforce participation help improve affordability, 
as discussed above, is that it occurred for many reasons unrelated to 
economic necessity.30 
of course, there may be many other sources for the perceived unaf-
fordability of housing. whatever the reason, it is clear that accelerating 
the rate of increase in affordability is highly desirable. 
v.   sUmmary anD ConClUsIons
The real required payments associated with homeownership in-
creased rapidly from 1971 to 2007. As a result, the financial challenge 
of purchasing housing was perceived by many to become more difficult. 
importantly contributing to this perception was household income 
growth that was relatively sluggish compared to the previous decades. 
measuring affordability as the ratio of the required payments on a 
constant-quality house relative to after-tax income shows affordability 
in 2007 to be above its level during the 1980s but otherwise below its 
level during most of the remaining years since 1971. For a married-cou-
ple household with median income purchasing a 2006-quality house, 
housing’s expenditure share of after-tax income rose from 22 percent in 
1971 to 30 percent in 2007. This fall in ratio affordability reflects that 
required homeownership payments grew more quickly than after-tax 
household income.
But ratio affordability poorly reflects household welfare. For the same 
married-couple household purchasing the same constant 2006-quality 88  FEDERAl RESERVE BANK oF KANSAS CITy
house, the rise in after-tax income from 1971 to 2007 more than offset 
the rise in required payments. As a result, residual income increased by 
18 percent and affordability improved. 
notwithstanding this improvement in affordability, the growth rate 
of residual income from 1971 to 2007 was much slower than it had 
been during the 1950s and 1960s. An obvious question is how public 
policy might promote faster residual income growth for middle-income 
Americans. As the formula for calculating residual income makes clear, 
successfully accelerating its growth requires accelerating after-tax income 
growth or slowing required payment growth or both. Unfortunately, 
finding plausible public policies that can achieve either of these may 
prove difficult. Economic REviEw • FouRth quaRtER 2008  89
enDnoTeS
1However, no such inference can be made between house prices and house 
quality based on sales at different points in time. The reason is that the price of 
housing, holding quality constant, may itself have changed.
2constant-quality house price indexes typically assume that house prices 
grow at identical rates regardless of quality. in other words, they rule out the 
possibility that high-quality house prices grow faster than do low-quality house 
prices. in fact, there is no reason to expect such identical price growth to be true. 
See rappaport (2007) for a discussion. 
3with housing quality held constant, residual income affordabilitly correctly ranks 
combinations of income and payments according to which most benefit households.
4All real values in this article represent the purchasing power in 2007 dollars 
of goods and services other than housing. The conversion from nominal to real 
2007 dollars uses a modified version of the consumer Price index that excludes 
shelter. For residual income affordability, such a price index correctly allows for 
the comparison of purchasing power toward nonhousing goods and services after 
housing costs have been met. more generally, using the entire cPi index to deflate 
housing costs understates their relative change since housing costs are themselves 
a large component of cPi. 
5A “family household” simply means a household with two related members. 
The increasing trend of two adult household members both working increased 
the income growth of married-couple households.
6Since unmarried women had already been likely to work, a disproportionate 
share of the increase in women’s labor force participation was by married women.
7So too did clean heating. coal had been a rich source of household soot. it 
also required considerable work by household members. coal, coke, and wood 
together heated 45 percent of households in 1950. This fell to just 4 percent of 
households in 1970 and less than 2 percent in 2000 (U.S. census Bureau). 
8An additional reason for the increase in women’s labor force participation 
may have been that women were delaying starting a family until a later age. 
9calculations were done using nBer’s TaxSim. estimated federal income 
tax is based on taking the standard deduction. State income tax estimate is based 
on average itemized deductions of households with similar income. 
10Federal taxes are calculated based on taking the standard deduction rather 
than itemizing, as homeowners typically do. But for the purpose of measuring 
homeownership affordability, the tax savings from itemizing is treated as a reduc-
tion in ownership costs rather than as an increase in after-tax income.
11The estimated growth rate is based on the Freddie mac conventional 
Home Price index, purchase-only version. This is very similar to the better-
known purchase-only oFHeo House Price index. The advantage of the Fred-
die mac index is that it starts in 1970 rather than 1975. For present purposes, 90  FEDERAl RESERVE BANK oF KANSAS CITy
a concern with constant-quality price indices is that they may not be successful 
in holding quality constant. in particular, the repeat-sales variety of such indices 
assume that houses maintain their quality over time rather than deteriorate. Thus 
a house that is purchased in 1971 is assumed to have the same quality 36 years 
later when it is sold in 2007. This concern is at least partly offset by the inability 
of repeat-sales indices to statistically control for increases in quality from home 
capital improvements. For more details on constant-quality home price indices, 
see rappaport (2007).
12more  specifically,  the  median-income  household  in  any  specific  year 
should desire to purchase the median-quality, median-priced house in that same 
year. However, the fact that the housing market is relatively illiquid, with many 
homeowners remaining in the same house for many years even as average new 
house quality rises, may cause some discrepancy between the median-income 
household and the median-quality home.
13The level of affordability, however, depends closely on the choice of base 
year. For a given level of income, the lower median quality of houses in earlier 
years makes them more affordable.
14net deposits combine households’ equity investment in first, second, and 
other mortgages. if a household borrows 80 percent of a purchase price via a 
first mortgage and 10 percent of the value of a purchase price via a second mort-
gage, the net deposit is 10 percent. note that downpayments are not a cost of 
homeownership. rather they convert one type of household asset (money) into 
another (homeowner’s equity).
15The surge in foreclosures that began in 2006 has led to large financial 
losses for many households. it is possible that some of these households would 
have benefited from a higher downpayment hurdle that prevented them from 
purchasing a house they ultimately could not afford. 
16The  popularization  of  adjustable-rate  mortgages  (Arms)  in  the  early 
1980s partly mitigated the increase in fixed rates. interest rates on Arms are 
reset annually based on an observed benchmark such as the rate banks charge 
each other for short-term loans. in the mid 1980s, Arm interest rates were more 
than two percentage points below fixed rates. For households willing to bear 
the significant risk that interest rates might substantially rise, monthly payments 
were substantially lower than is showed. As a result, more than two-thirds of new 
mortgages in some years featured adjustable interest rates (nothaft and wang). 
Since the mid-1990s, the rate differential between fixed and adjustable mort-
gages has considerably narrowed, and the share of mortgages featuring adjustable 
rates has tended to stay well below one-third (Freddie mac). Hence comparisons 
between 1971 and 2007 of payments and affordability calculated using fixed-rate 
interest rates should be relatively representative notwithstanding the introduc-
tion of adjustable-rate mortgages.Economic REviEw • FouRth quaRtER 2008  91
17interest payments are assumed to be on a 30-year fixed-rate mortgage with a 
90 percent loan-to-value ratio. The interest rate is the annual average of monthly 
rates reported in the Freddie mac Primary monthly market Survey.
18Alternatively, excluding principal payments lowers net required homeown-
ership payments by 1 percent (when interest rates are high) to 15 percent (when 
interest rates are low).
19maintenance and real estate taxes are each assumed to equal 1 percent of 
house value (structure plus land)(Harding, rosenthal, and Sirmans; emrath; Sini-
avskaia). Homeowner’s insurance is assumed to equal 0.33 percent of house value.
20The tax savings is calculated as the additional federal taxes a married-couple 
household with two children and median income would pay taking the standard 
deduction rather than itemizing its mortgage interest expense plus all other quali-
fying expenses. The calculation is done using the nBer’s TaxSim program. it is 
assumed that nonowners minimize taxes by taking the standard deduction and 
that qualifying homeownership expenses are the difference that makes itemizing 
desirable. in this case, any tax savings a homeowner realizes by itemizing, regard-
less of the type of deduction, should be treated as an offset to ownership costs. 
For example, state and local income taxes can be claimed only because ownership 
makes it profitable to itemize, and so their deduction lowers the required pay-
ments associated with ownership.
21The increase in the after-tax income of non-homeowners did not actually 
hurt homeowners. Treating the decrease in the homeownership tax subsidy from 
the increase in the standard deduction as increasing required homeownership 
payments is an accounting convention. The same accounting convention treats 
after-tax income for homeowners as being measured based on taking the standard 
deduction. more generally, any savings from itemizing compared to taking the 
standard deduction are accounted for as a reduction in payments. Hence, the real 
dollar increase in net payments from the increase in the standard deduction was 
exactly offset by a real dollar increase in measured after-tax income. The com-
bined amount of housing, nonhousing goods and services, and savings that the 
representative could afford was thus unchanged. equivalently, residual income 
affordability was unchanged. ratio affordability, on the other hand, fell because 
the percentage increase in payments exceeded the percentage increase in measured 
after-tax income. Separately, the stricter limits on itemizations were primarily 
with respect to nonhousing expenses. nonhousing deductions effectively lower 
homeownership payments to the extent that they rely on housing expense deduc-
tions to be usable. Typically, nonhousing deductions do not collectively exceed 
the standard deduction, which is why most non-homeowners do not itemize. 
in contrast, homeownership deductions typically exceed the standard deduction, 
thereby making it beneficial to itemize. Homeownership then gets “credit” for the 
tax savings from the nonhousing deductions, which otherwise would would not 92  FEDERAl RESERVE BANK oF KANSAS CITy
have been claimed. TrA thus lowered the amount of such credits that homeowner-
ship could claim. 
22An additional cost not considered here arises from commuting. The time 
and monetary costs associated with transportation to and from work can be con-
siderable. However, the constant-quality house price indexes used herein explic-
itly hold location constant. Thus any increase in commuting time that affected 
constant-quality house prices arose only from increased congestion or a change 
in the location of work.
23excluding principal payments from required payments implies a path of 
ratio affordability that rises from 19 percent in 1971 to 26 percent in 2007.
24Alternatively, excluding mortgage principal payments from total required 
payments implies that real residual income increased by 21 percent, or 0.53 per-
cent per year (versus 0.46 percent per year including principal payments). 
25residual income also declined from 2003 to 2006.
26of course, households that already own their house experience a capital 
gain when house prices rise. Any associated rise in property taxes due to the in-
crease in house valuation might be met by borrowing against the increased hom-
eowner equity. often this may not be possible, in which case required payments 
will have risen even for long-time owners. Separately, increases in house prices in 
a metro area may be accompanied by sufficient increases in income to offset the 
increased costs. But research suggests this typically did not occur (Albuoy; chen 
and rosenthal). To compare affordability across metro areas, residual income 
should be estimated for an identical household and an identical house. Doing so 
requires statistically holding constant the substantial demographic and house type 
variations across metro areas. Put differently, a metro area’s affordability should 
be measured by the residual income that a nationally-representative household 
would have if it purchased a nationally representative-quality house in that metro 
area. in the context of comparisons across metro areas, lower affordability is not 
necessarily undesirable. The reason is that lower affordability may occur in places 
where people very much want to live due to high levels of amenities–for example, 
nice weather. if people are highly mobile, migration should eliminate welfare 
differences across metro areas. The crowding of people into high-amenity metros 
lowers affordability there by an amount that exactly offsets the welfare gain from 
the amenities (rosen; roback; rappaport, 2008).
27real pretax income between 1950 and 1971 grew at 3.2 percent per year. 
The mortgage payments on a constant-quality house between 1950 and 1971 
grew at a 2.5 real percent (Shiller). The calculation of residual income growth 
during the 1950s and 1960s requires several additional, primarily tax–related, 
elements. if after-tax income growth matched pre-tax growth and if all required 
payments matched mortgage payments, residual income during the 1950s and 
1960s would have grown at a 2.7 percent rate. even if these latter conditions 
were not met, it is almost certain that residual income growth during the 1950s 
and 1960s was far above the 0.5 percent rate from 1971 to 2007. Economic REviEw • FouRth quaRtER 2008  93
28The disappointing growth of residual affordability from 1971 to 2007 re-
sulted primarily from slower income growth rather than from any speedup in 
the growth of required homeownership payments. real pretax income growth 
slowed from 3.2 percent from 1950 to 1971 down to 1.0 percent from 1971 to 
2007. real mortgage payment growth on a constant-quality home slowed from 
2.5 per cent per year from 1950 to 1971 down to 1.4 percent per year thereafter 
(the earlier growth rate is based on historical house price data reported in Shiller). 
without the slowdown in payments growth, residual income affordability from 
1971 to 2007 would have grown even more slowly than it actually did.
29residual income can alternatively be calculated allowing quality to increase, 
for instance, by using the median price of homes over time.
30Distinguishing between the choice to work due to otherwise low residual 
income versus due to some other reason is subtle. most people who participate in 
the labor force are at least partly motivated by meeting financial challenges. An 
expanded notion of residual income can help clarify the extent to which increased 
participation more broadly affects affordability. Participating in the labor force 
typically requires reducing time devoted to other activities such as house clean-
ing, child rearing, education, and leisure. reducing such activities incurs an op-
portunity cost determined by the household’s valuation of the activities. Thus if a 
spouse returns to work, a broader notion of residual income would subtract such 
costs from the extra earnings. on the other hand, if going back to work brings 
nonwage benefits such as career satisfaction, these should be added to residual 
income.94  FEDERAl RESERVE BANK oF KANSAS CITy
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